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The epithelial-mesenchymal transition (EMT) is a normal 
developmental process that allows the conversion of 
epithelial, polarized and stationary cells into highly motile 
and invasive mesenchymal cells, a phenomenon required 
for the normal formation of the embryo. Recent investiga- 
tions have demonstrated that a similar phenotypic switch 
can aberrantly take place during tumor progression, allow- 
ing epithelial cancer cells to lose cell polarity, epithelial 
markers and cell-to-cell contacts, while simultaneously 
acquiring mesenchymal-associated markers, cell motility 
and invasiveness. The T-box transcription factor brachy- 
ury has been recently characterized as a regulator of 
tumor EMT. As we demonstrate here, over-expression of 
brachyury in human carcinoma cells promotes tumor 
invasiveness in vitro and tumor dissemination in vivo, 
while endowing tumor cells with mechanisms of resistance 
to multiple therapies, including chemotherapy, radiation 
and some small targeted therapies. Targeting of brachyury, 
therefore, appears an interesting approach against tumor 
progression, however, due to its nuclear localization and 
the "undruggable" character of this kind of molecules, cur- 
rent options to target brachyury are limited. Our labora- 
tory has investigated whether brachyury could be a target 
of an immunological approach. Our data indicate that bra- 
chyury is a tumor-associated antigen; by employing a mur- 
ine monoclonal Ab against brachyury we have analyzed 
brachyury expression in a range of normal adult tissues 
and various tumor types. The brachyury protein was 
found expressed in non-small lung and breast carcinomas, 
both primary and metastases, while being absent in the 
majority of human adult normal tissues, with exception of 
low levels observed in testis and selected thyroid samples. 
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In breast cancer, moreover, we have found an inverse 
association between the levels of brachyury expression and 
clinical outcome in patients receiving tamoxifen treatment. 
The immunogenicity of the brachyury protein has been 
characterized. A 9-mer epitope of brachyury has been 
identified and used to efficiently expand brachyury-specific 
T cells from the blood of cancer patients. We present data 
here on the use of these T cells to lyse brachyury-positive 
tumors in an antigen-specific, MHC-restricted fashion. 
Based on these studies, a brachyury-based yeast recom- 
binant vaccine has been developed that is currently 
ongoing Phase I clinical testing in patients with advanced 
carcinomas. 
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